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Silica nanowires

RMS roughness < 0.5 nm
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Silica nanowires

Specifications

diameter D: down to 20 nm
length L: up to 90 mm
aspect ratio D/L: up to 10°
diameter uniformity AD/L: 2 x 10-°

Nature, 426, 816 (2003)
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Silica nanowires

Points to keep in mind:
e easy fabrication
e atomic level smoothness

e malleable



* manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale

Poynting vector profile for 800-nm nanowire
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Manipulating light at the nanoscale

Poynting vector profile for 800-nm nanowire




Manipulating light at the nanoscale

Poynting vector profile for 800-nm nanowire
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Manipulating light at the nanoscale

Poynting vector profile for 600-nm nanowire




Manipulating light at the nanoscale

Poynting vector profile for 500-nm nanowire




Manipulating light at the nanoscale

Poynting vector profile for 400-nm nanowire




Manipulating light at the nanoscale

Poynting vector profile for 300-nm nanowire
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Poynting vector profile for 200-nm nanowire
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale

minimum bending
radius: 5.6 t/m

100 pm



Manipulating light at the nanoscale

virtually no loss through 5 ym corner!

intensity




Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale

use tapered fibers to couple light to nanoscale objects



Manipulating light at the nanoscale

ZnO nanowire specifications
diameter 80 — 400 nm
length up to 80 um

aspect ratio 5 102
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale

transmission

transmission spectrum

0.8

o
o))
|

o
N
|

o
N
|

0.0

2.5 3.0 3.5 4.0
A



Manipulating light at the nanoscale

transmission spectrum
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale
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Manipulating light at the nanoscale

Points to keep in mind:
e large evanescent field
e tight confinement

e convenient coupling to nanoscale



e nanoscale nonlinear optics
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nonlinear dispersion: n=n_+ n,l
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Nanoscale nonlinear optics

nonlinear dispersion: n=n_+ n,l

P —

<l

low intensity
“ “ “ “ nor index
high intensity

higher index




Nanoscale nonlinear optics

nonlinear dispersion: n=n_+ n,l
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Nanoscale nonlinear optics

strong confinement —— high intensity



Nanoscale nonlinear optics

mode field diameter (A = 800 nm)

mode field diameter (um)
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M.A. Foster, et al., Optics Express, 12, 2880 (2004)



Nanoscale nonlinear optics

mode field diameter (A = 800 nm)

mode field diameter (um)
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Nanoscale nonlinear optics

nonlinear parameter
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Nanoscale nonlinear optics

dispersion important!



Nanoscale nonlinear optics

dispersion:

e modal dispersion
e material dispersion
e waveguide dispersion

e nonlinear dispersion



Nanoscale nonlinear optics

waveguide dispersion

)

km

-1

total dispersion (ns nm

) I |
0 500 1000 1500
wavelength (nm)

Optics Express, 12, 1025 (2004)



Nanoscale nonlinear optics

waveguide dispersion
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Nanoscale nonlinear optics

waveguide dispersion

1 | |
T 800 nm
= |
X
| — - 1200 nm R L
£ -
n
=
c
ie)
@
211 -
R
©
v
ie)
) I |
0 500 1000 1500

wavelength (nm)

Optics Express, 12, 1025 (2004)



Nanoscale nonlinear optics

waveguide dispersion

1 | |
7 800 nm
= |
X
- — - 800 nm
- — - 1200 nm — ot — e
c 0 . — —
2 S
~
S S <
&
211 -
D
©
o
o
) I |
0 500 1000 1500

wavelength (nm)

Optics Express, 12, 1025 (2004)



Nanoscale nonlinear optics

waveguide dispersion
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Nanoscale nonlinear optics

waveguide dispersion
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Nanoscale nonlinear optics

waveguide dispersion
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Nanoscale nonlinear optics

waveguide dispersion
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Nanoscale nonlinear optics
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Nanoscale nonlinear optics
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Nanoscale nonlinear optics

nanowire continuum generation
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Nanoscale nonlinear optics

nanowire continuum generation
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Nanoscale nonlinear optics

nanowire continuum generation
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Nanoscale nonlinear optics

nanowire continuum generation
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Nanoscale nonlinear optics

nanowire continuum generation
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Nanoscale nonlinear optics

nanowire continuum generation
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Nanoscale nonlinear optics

nanowire continuum generation
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Nanoscale nonlinear optics

energy in nanowire < 100 pJ!









e easy fabrication
s convenientinanoscaleldight.manipulation

* nanoscale nonlinear optics
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